Myosin VI altered at threonine 406 stabilizes actin filaments in vivo.
Myosin VI is a minus-end directed actin-based molecular motor implicated in uncoated endocytic vesicle transport. Recent kinetic studies have shown that myosin VI displays altered ADP release kinetics under different load conditions allowing myosin VI to serve alternately as a transporter or as an actin tether. We theorized that one potential regulatory event to modulate between these kinetic choices is phosphorylation at a conserved site, threonine 406 (T406) in the myosin VI motor domain. Alterations mimicking the phosphorylated (T406E) and dephosphorylated state (T406A) were introduced into a GFP-myosin VI fusion (GFP-M6). Live cell imaging revealed that GFP-M6(T406E) expression changed the path myosin VI took in its transport of uncoated endocytic vesicles. Rather than routing vesicles inwards as seen in GFP-M6 and GFP-M6(T406A) expressing cells, GFP-M6(T406E) moved vesicles into clusters at distinct peripheral sites. GFP-M6(T406E) expression also increased the density of the actin cytoskeleton. Filaments were enriched at the vesicle cluster sites. This was not due to a gross redistribution of the actin polymerization machinery. Instead the filament density correlated to the fixed positioning of GFP-M6(T406E)-associated vesicles on F-actin, leading to inhibition of actin depolymerization. Our study suggests that phosphorylation at T406 changes the nature of myosin VI's interaction with actin in vivo.